Cerebral cavernous malformations (CCMs) are vascular anomalies of the central nervous system that arise due to mutations in genes coding three unrelated proteins: CCM1 (KRIT1); CCM2 (Malcavernin/ OSM) and CCM3 (PDCD10). Both biochemical and mutant studies suggest that CCM1 and CCM2 act as part of a physical complex to regulate vascular morphogenesis and integrity. In contrast, mouse Ccm3 mutant and in vitro cell culture data suggests an independent role for Ccm3. We report that inhibition of zebrafish ccm3a/b causes heart and circulation defects distinct from those seen in ccm1 (santa) and ccm2 (valentine) mutants, and leads to a striking dilation and mispatterning of cranial vessels reminiscent of the human disease pathology. We further show that knockdown of ccm3 causes endothelial cells of the cranial vasculature to form hyperactive protrusions not seen in ccm1/2 mutants. ccm3, but not ccm2, defects can be rescued upon overexpression of stk25b, a GCKIII kinase previously shown to interact with CCM3. Morpholino knockdown of the GCKIII genes stk25b and mst4 results in heart and vasculature defects similar to those seen in ccm3 morphants. Finally, additional loss of ccm3 in ccm2 mutants leads to a synergistic increase in cranial vessel dilation. These results support a model in which CCM3 plays a role distinct from CCM1/2 in CCM pathogenesis, and acts via GCKIII activity to regulate cranial vasculature integrity and development. Our current work is focused on determining the specific cellular defects caused by disruption of Ccm3/Stk25 signaling and elucidating Ccm3 and Stk25b residues important for proper cranial vasculature development. Shh morphogen patterns the mouse spinal cord along its D/V axis through the dual-functional Gli transcription factors. How the activator and repressor forms of Gli proteins differentially contribute to spinal cord patterning remains controversial. We first addressed the roles of cilia in Gli1 activation in Gli21KI;Ift88 double mutant spinal cord. Gli1 can functionally replace Gli2 in supporting floor plate formation in Gli21KI, but not in Gli21KI;Ift88 double mutants, indicating that the full activation of Gli1 requires cilia. Surprisingly, V3 interneurons and motoneurons, which require moderate levels of Shh, are dorsally expanded only in double mutants, suggesting a cilia-independent basal activator activity of Gli1, as well as an important role for Gli repressors in spinal cord patterning. Consistent with the important roles of Gli repressors, V3 and motor neurons are dorsally expanded in Gli21KI;Gli3 double mutants. The vertebrae notochord is a transient rod-like structure that produces secreted factors that are responsible for patterning surrounding tissues. During later mouse embryogenesis the notochord gives rise to the middle part of the intervertebral disc called the nucleus pulposus. Currently, very little is known about the molecular mechanisms responsible for forming the intervertebral discs. Here we demonstrate that hedgehog signaling is required for formation of the intervertebral discs. Removal of hedgehog signaling within the notochord and floorplate resulted in the formation of an aberrant notochord sheath that normally surrounds this structure. In the absence of the notochord sheath, small nuclei pulposi were formed with most notochord cells dispersed throughout the vertebral bodies during embryogenesis. Deleting sonic hedgehog (Shh) signaling in the notochord and floorplate, we found that at the early stage Shh signaling is required for notochord sheath formation and notochord survival. When deleted at the later stage of development Shh signaling is necessary for the migration of notochord cells into nucleus pulposus. Our data suggests that hedgehog signaling in the notochord and floorplate is essential for maintaining the structure of the notochord and constrains and pushes notochord cells into nuclei pulposi. Cnidarians are the most primitive invertebrates alive today to possess eyes. The complex eyes of the cubozoan jellyfish Carybdea marsupialis exhibit many similarities to the camera-type eyes of higher metazoans including the presence of a cornea, lens and retina of ciliated photoreceptors. It is these similarities that make understanding the evolution and development of eyes in basal cnidarians important, as it may lead to a better understanding of eye evolution. During the transformation of the polyp to the eye-bearing medusa, the development and arrangement of several components were followed including the neuropeptide FMRFamide, UV opsin-like protein (indicates photoreceptor formation), J1-crystallin (indicates lens formation) and shielding pigment formation. In following the 14-day transformative process, 8 morphological stages were identified. Starting with a steadystate polyp, the main features of transformation include recession of polyp tentacles, change of symmetry from radial to tetraradial, eye development, emergence of medusa tentacles, and detachment. The first ocelli to appear are the complex eyes followed by the simple ocelli; the small complex eye is the first to exhibit pigment formation (melanin) as well as photoreceptor formation. J1-crystallin was located Abstracts 160
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